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(54) CIRCUIT BREAKER

(57) The present application relates to a circuit break-
er comprising a cut-off mechanism configured to cut off
a conductor extending through the circuit breaker. The
cut-off mechanism includes a primary cut-off mechanism
and a secondary cut-off mechanism, and the cut-off
mechanism comprises a primary operation phase and a

secondary operation phase. In the primary operation
phase, the primary cut-off mechanism slides along the
secondary cut-off mechanism to execute primary cutting
operations, and in the secondary operation phase, the
primary cut-off mechanism drives the secondary cut-off
mechanism to execute secondary cutting operations.
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Description

TECHNICAL FIELD

[0001] The present application relates to a circuit
breaker which can form a plurality of cutouts on a con-
ductor extending through the circuit breaker.

BACKGROUND ART

[0002] Circuit overcurrent protection products are
based on fuses to be blown with heat generated by cur-
rent flowing through the fuses, which involves the main
problem of matching relations between thermal fuses and
loads. For example, in the case where a main circuit of
a new energy vehicle is required to be protected, as for
the load, in the case where a low power overload or short
circuit occurs, selecting a fuse of low current specifica-
tions cannot satisfy the requirement of short time current
overshoot situation, and selecting a fuse of high current
specifications cannot satisfy the requirement of rapid pro-
tection. As for the lithium battery pack providing energy
for new energy vehicles currently, in the case where a
short circuit occurs, the output current is about several
times of rated current, such that protection time of the
fuse cannot satisfy the requirement, leading to heating,
firing and burning of the battery pack. Due to the fact that
both heating of withstand current and melting caused by
heating of current to be cut off are caused by current
flowing through the fuse, this kind of protection elements
making use of fusing via current heating cannot achieve
a breaking speed that is rapid sufficiently for a fault cur-
rent of a certain amplitude under the condition of higher
rated current or short-time overload/impulse current of
strong tolerance (such as the short time high current dur-
ing starting or climbing of an electric vehicle), or cannot
realize higher rated current or withstand larger over-
load/impulse current without being damaged under the
condition that the protection speed is rapid sufficiently
for a fault current of a certain amplitude.
[0003] At present, a cut-off cutout structure for rapid
breaking has already been provided in the market. It
mainly comprises an electronic ignition device, a conduc-
tive plate, and an accommodation cavity for the conduc-
tive plate fallen off. The electronic ignition device gener-
ates high pressure gas to drive a power plant to punch
out the conductive plate. The broken conductive plate
falls off to the accommodation cavity, such that the pur-
pose of rapid breaking of circuit can be realized. Howev-
er, there are still some shortcomings and defects to result
in limited arc extinguishing capacity: Due to a single cut-
out being provided, the arc extinguishing capacity is rel-
atively low, such that it is difficult to break a high fault
current.

SUMMARY

[0004] One of objects of the present application is pro-

viding a circuit breaker which can overcome at least one
defect in the prior art.
[0005] One of objects of the present application is pro-
viding a circuit breaker which can provide a plurality of
cutouts.
[0006] Another object of the present application is pro-
viding a circuit breaker having high arc extinguishing ca-
pacity and breaking capacity.
[0007] Another object of the present application is pro-
viding a circuit breaker with a compact structure, and
simple assembling, installation and operations.
[0008] According to one aspect of the present applica-
tion, a circuit breaker is provided, wherein the circuit
breaker comprises a cut-off mechanism configured to cut
off a conductor extending through the circuit breaker,
wherein the cut-off mechanism comprises a primary cut-
off mechanism and a secondary cut-off mechanism, and
the cut-off mechanism comprises a primary operation
phase in which the primary cut-off mechanism slides
along the secondary cut-off mechanism and a secondary
operation phase in which the primary cut-off mechanism
drives the secondary cut-off mechanism to move.
[0009] Since the primary cut-off mechanism can slide
along the secondary cut-off mechanism and drive the
secondary cut-off mechanism to move, that is, the pri-
mary cut-off mechanism and the secondary cut-off mech-
anism are interrelated closely, the structure of the whole
cut-off mechanism is compact, and its machining process
is simple. Simultaneously, functions such as multiple
point cutting, sequential cutting can be realized as well
to improve high arc extinguishing and breaking capacity.
[0010] According to some embodiments of the present
application, the secondary cut-off mechanism is provided
with a sliding chamber. In the primary operation phase,
the primary cut-off mechanism slides in the sliding cham-
ber. The structure becomes more compact by accommo-
dating the primary cut-off mechanism in the secondary
cut-off mechanism. Meanwhile, it is not required to take
up additional space in other positions inside the circuit
breaker. Sliding of the primary cut-off mechanism relative
to the secondary cut-off mechanism also provides a me-
chanical mechanism for multiple point cutoff and sequen-
tial cutoff.
[0011] According to some embodiments of the present
application, the primary cut-off mechanism is provided
with a sliding surface, and the secondary cut-off mech-
anism is provided with a sliding surface. In the primary
operation phase, the sliding surface of the primary cut-
off mechanism slides along the sliding surface of the sec-
ondary cut-off mechanism. Except for realizing sliding,
existence of the sliding surfaces further can play a guiding
role to ensure the primary cut-off mechanism sliding in
the longitudinal direction without deviation.
[0012] According to some embodiments of the present
application, a direction in which the primary cut-off mech-
anism slides along the secondary cut-mechanism is con-
sistent with a direction in which the primary cut-off mech-
anism drives the secondary cut-off mechanism. At the
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same time of realizing multiple point cutoff and sequential
cutoff, the structure of the cut-off mechanism is simplified,
and accuracy requirements of manufacturing, installation
and operations of the cut-off mechanism are reduced.
[0013] According to some embodiments of the present
application, one end of the primary cut-off mechanism is
provided with a flange, and one end of the secondary
cut-off mechanism is provided with a shoulder. In the
secondary operation phase, the flange abuts against and
pushes the shoulder to make the primary cut-off mech-
anism drive the secondary cut-off mechanism. When the
flange and the shoulder contact and cooperate with each
other, the top of the primary cut-off mechanism can be
substantially flush with the top of the secondary cut-off
mechanism in the transverse direction, such that the
structure of the cut-off mechanism can be more compact,
which further saves installation space and movement
space required by the cut-off mechanism.
[0014] According to some embodiments of the present
application, the primary cut-off mechanism is provided
with a primary cutting portion. In the primary operation
phase, the primary cutting portion cuts off the conductor
at a primary cut-off point of the conductor.
[0015] According to some embodiments of the present
application, a fuse body is connected in parallel across
the primary cut-off point of the conductor. Arrangement
of the fuse body improves arc extinguishing capacity of
the circuit breaker significantly.
[0016] According to some embodiments of the present
application, the secondary cut-off mechanism is provided
with a secondary cutting portion. In the secondary oper-
ation phase, the secondary cutting portion cuts off the
conductor at secondary cut-off points of the conductor.
[0017] According to some embodiments of the present
application, the secondary operation phase includes a
first secondary operation phase and a second secondary
operation phase, and the secondary cut-off mechanism
is provided with a first secondary cutting portion and a
second secondary cutting portion. In the first secondary
operation phase, the first secondary cutting portion cuts
off the conductor at a first secondary cut-off point, and in
the second secondary operation phase, the second sec-
ondary cutting portion cuts off the conductor at a second
secondary cut-off point.
[0018] According to some embodiments of the present
application, the circuit breaker comprises a housing pro-
vided with an actuation cavity and an operation cavity,
wherein the conductor extends through the operation
cavity.
[0019] According to some embodiments of the present
application, the cut-off mechanism is accommodated in
the operation cavity, wherein the primary cut-off mecha-
nism and the secondary cut-off mechanism are located
on the same side of the conductor, which is consistent
with the purpose of realizing the desired compact struc-
ture in the present application.
[0020] According to some embodiments of the present
application, an actuation mechanism is accommodated

in the actuation cavity, and the actuation mechanism is
configured to generate a force applied to the primary cut-
off mechanism of the cut-off mechanism to push the pri-
mary cut-off mechanism to move in response to an ac-
tuation signal.
[0021] According to some embodiments of the present
application, the operation cavity comprises a first section
and a second section. In the primary operation phase,
the primary cut-off mechanism slides along an inner wall
of the first section, and in the secondary operation phase,
the secondary cut-off mechanism slides along an inner
wall of the second section.
[0022] According to some embodiments of the present
application, a direction in which the primary cut-off mech-
anism slides along the inner wall of the first section is
consistent with a direction in which the secondary cut-off
mechanism slides along the inner wall of the second sec-
tion. At the same time of realizing multiple point cutoff
and sequential cutoff, the structure of the cut-off mech-
anism is simplified, and accuracy requirements of man-
ufacturing, installation and operations of the cut-off
mechanism are reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Multiple aspects of the present application will
be better understood from the detailed description in the
following text in conjunction with the accompanying draw-
ings, in which:

Figure 1, which is a sectional view of a circuit breaker
according to one embodiment in the present appli-
cation, shows a cut-off mechanism in an initial posi-
tion;

Figure 2, which is a sectional view of a circuit breaker
according to one embodiment of the present appli-
cation, shows a primary operation phase;

Figure 3, which is a sectional view of a circuit breaker
according to one embodiment of the present appli-
cation, shows a secondary operation phase;

Figure 4, which is a sectional view of a circuit breaker
according to one embodiment of the present appli-
cation, shows a fuse body connected in parallel
across a primary cut-off point;

Figure 5, which is sectional view of a circuit breaker
according to another embodiment of the present ap-
plication, shows a cut-off mechanism in an initial po-
sition;

Figure 6, which is a sectional view of a circuit breaker
according to another embodiment of the present ap-
plication, shows a primary operation phase;

Figure 7, which is a sectional view of a circuit breaker
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according to another embodiment of the present ap-
plication, shows a first secondary operation phase;

Figure 8, which is a sectional view of a circuit breaker
according to another embodiment of the present ap-
plication, shows a second secondary operation
phase;

Figure 9, which is a sectional view of a circuit breaker
according to another embodiment of the present ap-
plication, shows a fuse body connected in parallel
across a primary cutout point;

Figure 10, which is a sectional view of a circuit break-
er according to another embodiment of the present
application, shows another parallel connection form
of a fuse body.

DETAILED DESCRIPTION

[0024] The present application will be described below
with reference to the accompanying drawings, wherein
several embodiments of the present application are
shown in the drawings. However, it should be understood
that the present application can be represented in many
different forms and is not limited to embodiments de-
scribed in the following text. In fact, embodiments de-
scribed in the following text aim at making disclosure of
the present application be more complete and fully ex-
plaining the protection scope of the present application.
It should be further understood that embodiments dis-
closed in this text can be combined in various manners,
such that more additional embodiments can be provided.
[0025] It should be understood that, in all the drawings,
the same reference sign indicates the same element. In
the accompanying drawings, for the sake of clarity, sizes
of some features can be varied.
[0026] It should be understood that, expressions in the
specification are merely used for describing specific em-
bodiments and do not aim at limiting the present appli-
cation. Unless otherwise defined, all terms (including
technical and scientific terms) used in the specification
have the meanings commonly understood by one of or-
dinary skill in the art. To be brief and/or clear, well-known
functions or structures are not explained in details any
more.
[0027] Unless clearly defined, all singular forms "one",
"said" and "the" used in the specification include plural
forms. Expressions "comprise", "include" and "have"
used in the specification indicate that the alleged features
are provided without excluding existence of one or more
other features. The expression "and/or" used in the spec-
ification includes one or more optional or all combinations
of relevant listed items. Expressions "between X and Y"
and "between about X and Y" used in the specification
should be explained as including X and Y The expression
"between about X and Y" used in the specification means
"between about X and about Y", and the expression "from

about X to Y" used in the specification means "from about
X to about Y".
[0028] In the specification, when it is called that one
element is located "on" another element, "attached to"
another element, "connected to" another element, "cou-
pled to" another element, or "in contact with" another el-
ement etc., the element can be directly located on an-
other element, attached to another element, connected
to another element, coupled to another element, in con-
tact with another element, or an intermediate element
can be provided. By contrast, when it is called that one
element is "directly" located "on" another element, "di-
rectly attached to" another element, "directly connected
to" another element, "directly coupled to" another ele-
ment, or "directly in contact with" another element, there
will be no intermediate element. In the specification, one
feature being arranged to "adjacent to" another feature
can indicate that one feature has a portion overlapped
with the adjacent feature or a portion located above or
below the adjacent feature.
[0029] In the specification, expressions for spatial re-
lations such as "above", "below", "left", "right", "front",
"back", "high", "low" etc. can explain relations between
one feature and another feature in the drawings. It should
be understood that expressions of spatial relations not
only include locations as shown in the drawings, but also
include different locations of the device in use or opera-
tion. For example, when the device in the drawings is
inverted, the feature originally described to be "below"
another feature can be described as being "above" said
another feature at this moment. The device can also be
oriented in other manners (rotating by 90 degrees or in
another location). At this moment, relative spatial rela-
tions should be explained correspondingly.
[0030] A circuit breaker 1 according to some embodi-
ments of the present application will be described below
with reference to the accompanying drawings. As shown
in Figures 1-3, a circuit breaker 1 according to some em-
bodiments of the present application is shown. A con-
ductor 10 of a circuit protected by the circuit breaker 1
extends through the circuit breaker 1, such that when a
fault occurs, the circuit breaker 1 can cut off the conductor
10, so as to break off the circuit to protect the circuit.
[0031] To facilitate illustration and explanation, X and
Y directions are marked in the accompanying drawings,
wherein the X direction corresponds to the longitudinal
direction of the circuit breaker 1, and the Y direction cor-
responds to the transverse direction of the circuit breaker
1.
[0032] With reference to Figure 1, it shows a sectional
view of a circuit breaker 1 according to some embodi-
ments of the present application. The circuit breaker 1
comprises a housing 20, a cut-off mechanism 30 and an
actuation mechanism 40. Both the cut-off mechanism 30
and the actuation mechanism 40 are accommodated in
the housing 20. A conductor 10 extends through the
housing 20. For example, in the embodiment as shown
in the figure, the conductor 10 extends substantially in
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the transverse direction through the housing 20.
[0033] The circuit breaker 1 according to the present
application cuts off the conductor 10 via the cut-off mech-
anism 30. Namely, the cut-off mechanism 30 is config-
ured to cut off the conductor 10 extending through the
circuit breaker 1, so as to break off the circuit when a
fault in the circuit occurs or in other cases where it is
required to break off the circuit.
[0034] Generally, when the cut-off mechanism 30 cuts
off the conductor 10, it is only required to form one cutout
to break off the circuit. Thus, such a manner is adopted
for most products in the prior art, i.e. the cut-off mecha-
nism is only used for forming a single cutout on the con-
ductor. However, in the case where a single cutout is
formed by the cut-off mechanism, many problems may
occur. For instance, arc extinguishing capacity of a single
cutout is relatively weak, and its insulation and voltage
resistance grades after breakage are weak, which cannot
satisfy requirements of customers.
[0035] The inventor has realized the aforementioned
problems and found out that forming a plurality of cutouts
on the conductor via a cut-off mechanism can solve the
problems caused by a single cutout and can improve arc
extinguishing capacity and performance after breakage.
Besides, relative to a single cutout, after a product, in
which a plurality of cutouts can be formed, is triggered,
its insulation and voltage resistance properties will be
stronger. However, generally, the cut-off mechanism for
forming a plurality of cutouts is much more complex than
the cut-off mechanism for forming a single cutout. Ac-
cordingly, one object of the present application is provid-
ing a circuit breaker which can form a plurality of cutouts
and has a simple and compact structure and low cost.
[0036] To form a plurality of cutouts, the cut-off mech-
anism 30 may include a primary cut-off mechanism 320
and a secondary cut-off mechanism 340. The primary
cut-off mechanism 320 may form cutouts in one or more
positions on the conductor 10, and the primary cut-off
mechanism 320 may form one or more cutouts in different
positions of the conductor 10, thereby forming a plurality
of cutouts on the conductor 10. The primary cut-off mech-
anism 320 and the secondary cut-off mechanism 340
may be configured to simultaneously form a plurality of
cutouts on the conductor 10 or may be configured to se-
quentially form a plurality of cutouts on the conductor 10.
[0037] According to some embodiments of the present
application, the cut-off mechanism 30 of the circuit break-
er 1 may comprise at least two operation phases, such
as a primary operation phase and a secondary operation
phase. As an important aspect of the present application,
the cut-off mechanism 30 of the circuit breaker 1 is con-
figured such that, in the primary operation phase, the
primary cut-off mechanism 320 slides along the second-
ary cut-off mechanism 340, and in the secondary oper-
ation phase, the primary cut-off mechanism 320 drives
the secondary cut-off mechanism 340 to move.
[0038] As shown in the figures, since the primary cut-
off mechanism 320 can slide along the secondary cut-

off mechanism 340 and drive the secondary cut-off mech-
anism 340 to move, that is, the primary cut-off mechanism
320 and the secondary cut-off mechanism 340 are inter-
related closely, the structure of the whole cut-off mech-
anism 30 is compact, and its machining process is simple.
Simultaneously, functions such as multiple point cutoff,
sequential cutoff can be realized as well to improve arc
extinguishing and breaking capacity.
[0039] In some embodiments of the present applica-
tion, the secondary cut-off mechanism 340 may be pro-
vided with a sliding chamber 342. As shown in the figures,
the secondary cut-off mechanism 340 may be a hollow
member which is provided with a through opening in the
longitudinal direction, thereby forming the sliding cham-
ber 342. The primary cut-off mechanism 320 can be ac-
commodated at least partially in the sliding chamber 342
and can slide in the longitudinal direction in the sliding
chamber 342.
[0040] Accommodating the primary cut-off mechanism
320 in the secondary cut-off mechanism 340 makes the
structure be more compact. Meanwhile, it is not required
to take up additional space in other positions inside the
circuit breaker 1. Sliding of the primary cut-off mechanism
320 relative to the secondary cut-off mechanism 340 also
provides a mechanical mechanism for multiple point cut-
off and sequential cutoff.
[0041] In some embodiments of the present applica-
tion, the primary cut-off mechanism 320 may be provided
with a sliding surface 324, and the secondary cut-off
mechanism 340 may also be provided with a sliding sur-
face 344. When the primary cut-off mechanism 320
moves relative to the secondary cut-off mechanism 340,
the sliding surface 324 of the primary cut-off mechanism
320 contacts with the sliding surface 344 of the secondary
cut-off mechanism 340 and slides along the sliding sur-
face 344.
[0042] Both the sliding surface 324 and the sliding sur-
face 344 extend in the longitudinal direction, so that the
primary cut-off mechanism 320 slides in the longitudinal
direction relative to the secondary cut-off mechanism
340. Except for realizing sliding, existence of the sliding
surface 324 and the sliding surface 344 further can play
a guiding role to ensure the primary cut-off mechanism
320 sliding in the longitudinal direction without deviation.
[0043] As mentioned above, according to embodi-
ments in the present application, the secondary cut-off
mechanism 340 is driven to move by the primary cut-off
mechanism 320. Thus, the primary cut-off mechanism
320 may be provided with a portion for driving the sec-
ondary cut-off mechanism 340. In some embodiments of
the present application, a flange 326 may be formed at
one end of the primary cut-off mechanism 320. For ex-
ample, as shown in Figure 1, at the top of the primary
cut-off mechanism 320, a flange 326 extending outwardly
in the transverse direction from the top may be formed.
When the primary cut-off mechanism 320 slides in the
longitudinal direction relative to the secondary cut-off
mechanism 340, the flange 326 will eventually abut
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against the top of the secondary cut-off mechanism 340.
When the primary cut-off mechanism 320 continues to
move in the longitudinal direction, the secondary cut-off
mechanism 340 is pushed by the flange 326 to move in
the longitudinal direction as well.
[0044] In a further embodiment, a shoulder 346 may
be formed at the top of the secondary cut-off mechanism
340. The shoulder 346 is configured to cooperate with
the flange 326 so as to realize the aforementioned driving
action. In the illustrated embodiment, the shoulder 346
can be formed by making a portion at the top of the sec-
ondary cut-off mechanism 340 be recessed inwardly in
the longitudinal direction and in the transverse direction.
As shown in Figure 2, when the flange 326 and the shoul-
der 346 contact and cooperate with each other, the top
of the primary cut-off mechanism 320 can be substan-
tially flush with the top of the secondary cut-off mecha-
nism 340 in the transverse direction, such that the struc-
ture of the cut-off mechanism 30 can be more compact,
which further saves the installation space and movement
space required by the cut-off mechanism 30.
[0045] As mentioned above, the primary cut-off mech-
anism 320 slides along the secondary cut-off mechanism
340 in the longitudinal direction, and meanwhile, the pri-
mary cut-off mechanism 320 drives the secondary cut-
off mechanism 340 in the longitudinal direction, that is,
the sliding direction is consistent with the driving direc-
tion. Advantages of such an arrangement lie in that, at
the same time of realizing multiple point cutoff and se-
quential cutoff, the structure of the cut-off mechanism is
simplified, and accuracy requirements of manufacturing,
installation and operations of the cut-off mechanism are
reduced.
[0046] In order to realize the operation of cutting off
the conductor 10, the cut-off mechanism 30 can be pro-
vided with cutting portions. Specifically, the primary cut-
off mechanism 320 can be provided with a primary cutting
portion 328, and the secondary cut-off mechanism 340
can be provided with a secondary cutting portion 348. In
the primary operation phase, the primary cutting portion
328 is configured to cut off the conductor 10 at a primary
cut-off point 110 of the conductor 10. In the secondary
operation phase, the secondary cutting portion 348 is
configured to cut off the conductor 10 at secondary cut-
off points 120 of the conductor 10. In general, the primary
cut-off point 110 and the secondary cut-off points 120
are spaced apart relative to each other.
[0047] According to some embodiments of the present
application, the housing 20 of the circuit breaker 1 may
be provided with an actuation cavity 220 and an operation
cavity 240. In the illustrated embodiments, the housing
20 may be formed such that it has an open upper end
and a closed lower end. Viewed in the longitudinal direc-
tion, the actuation cavity 220 is formed at a portion close
to the upper end, and the operation cavity 240 is formed
below the actuation cavity 220. The actuation cavity 220
and the operation cavity 240 may be communicated with
each other.

[0048] The cut-off mechanism 30 is accommodated in
the operation cavity 240. The conductor 10 extends
through the operation cavity 240. As shown in the figures,
the cut-off mechanism 30 in the operation cavity 240 is
located in the longitudinal direction on one side of the
conductor 10, that is, the primary cut-off mechanism 320
and the secondary shut-off mechanism 340 are located
in the longitudinal direction on the same side of the con-
ductor 10, which is consistent with the purpose of achiev-
ing desired compact structure in the present application.
[0049] The actuation mechanism 40 may be fixed in
the actuation cavity 220 of the housing 20. Preferably,
the actuation mechanism 40 is configured to close the
open end of the housing 20, such that the assembled
circuit breaker 1 is formed as a closed device.
[0050] The actuation mechanism 40 can be configured
to generate a force applied to the primary cut-off mech-
anism 320 of the cut-off mechanism 30 to push the pri-
mary cut-off mechanism 320 to move in response to an
actuation signal. The actuation signal may be a signal
which indicates circuit failure or other situations in which
it is required to break off the circuit. For example, in the
case of circuit overload, an actuation signal will be sent
to the actuation mechanism 40. The actuation mecha-
nism 40 may be an optional suitable actuation mecha-
nism in the art, such as an explosive actuator. In the case
of receiving an actuation signal, the actuation mechanism
40 is activated to generate an explosive gas. The explo-
sive gas flows from the actuation cavity 220 to the oper-
ation cavity 240 and acts on the top of the primary cut-
off mechanism 320, thereby pushing the primary cut-off
mechanism 320 to move downwardly in the longitudinal
direction.
[0051] In some embodiments of the present applica-
tion, the operation cavity 240 can be divided into at least
two sections, such as a first section 242 and a second
section 244 shown more clearly in Figure 3. The first sec-
tion 242 is configured to cooperate with the primary cut-
off mechanism 320, such that in the primary operation
phase, the primary cut-off mechanism 320 slides down
in the longitudinal direction along an inner wall of the first
section 242. The second section 244 is configured to
cooperate with the secondary cut-off mechanism 340,
such that in the secondary operation phase, the second-
ary cut-off mechanism 340 slides down in the longitudinal
direction along an inner wall of the second section 244.
[0052] Both the inner wall of the first section 242 and
the inner wall of the second section 244 extend in the
longitudinal direction, such that the sliding direction of
the primary cut-off mechanism 320 along the inner wall
of the first section 242 is the same as that of the second-
ary cut-off mechanism 340 along the inner wall of the
second section 244. Similarly, advantages of such an
arrangement lie in that, at the same time of realizing mul-
tiple point cutoff and sequential cutoff, the structure of
the cut-off mechanism is simplified, and accuracy re-
quirements of manufacturing, installation and operations
of the cut-off mechanism are reduced.
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[0053] Operations of the circuit breaker 1 according to
some embodiments of the present application will be de-
scribed below with reference to accompanying drawings.
Figures 1-3 show operations of the cut-off mechanism
30 in a primary operation phase and the secondary op-
eration phase.
[0054] Figure 1 shows a cut-off mechanism 30 in an
initial position, wherein both the primary cutting portion
328 and the secondary cutting portion 348 are located
above the conductor 10, and the primary cut-off mecha-
nism 320 fits in a first section 242.
[0055] Figure 2 shows the primary operation phase.
After the actuation mechanism 40 receives an actuation
signal, an explosive gas, for example, is generated. The
explosive gas acts on the top of the primary cut-off mech-
anism 320 to push the primary cut-off mechanism 320 to
slide downwardly in the longitudinal direction along the
inner wall of the first section 242. Simultaneously, the
primary cut-off mechanism 320 also slides downwardly
in the longitudinal direction in the sliding chamber 342 of
the secondary cut-off mechanism 340. With downward
sliding of the primary cut-off mechanism 320 in the lon-
gitudinal direction, the primary cutting portion 328 of the
primary cut-off mechanism 320 cuts off the conductor 10
at the primary cut-off point 110, so as to form a breaking
point.
[0056] Figure 3 shows the secondary operation phase.
As the primary cut-off mechanism 320 continues to slide
downwardly in the longitudinal direction, the flange 326
of the primary cut-off mechanism 320 contacts with and
abuts against the top or the shoulder 346 of the second-
ary cut-off mechanism 340. With further sliding of the
primary cut-off mechanism 320, the secondary cut-off
mechanism 340 is driven by the flange 326 to slide down-
wardly in the longitudinal direction as well. In the process
of downward sliding of the secondary cut-off mechanism
340, secondary cutting portions 348 of the secondary
cut-off mechanism 340 cuts off the conductor 10 at the
secondary cut-off points 120, so as to form further break-
ing points.
[0057] Figures 5-8 show a circuit breaker 1 according
to other embodiments of the present application. The dif-
ference of this circuit breaker 1, as compared with the
circuit breaker 1 as shown in Figures 1-3, lies in that the
secondary operation phase is further divided into a first
secondary operation phase and a second secondary op-
eration phase. To be brief, only differences as compared
with the circuit breaker 1 above will be described below.
[0058] In this embodiment, the secondary cut-off
mechanism 340 of the circuit breaker 1 is provided with
a first secondary cutting portion 348a and a second sec-
ondary cutting portion 348b. Correspondingly, the con-
ductor 10 is provided with a first secondary cut-off point
120a and a second secondary cut-off point 120b. As
shown in Figure 5, viewed in the longitudinal direction,
the first secondary cutting portion 348a extends more
than the second secondary shut-off mechanism 348b,
such that in the downward sliding process of the second-

ary cut-off mechanism 340 in the longitudinal direction,
the first secondary cutting portion 348a contacts with the
first secondary cut-off point 120 firstly, and then the sec-
ond secondary cutting portion 348b contacts with the sec-
ond secondary cut-off point 120b.
[0059] Operations of the circuit breaker 1 according to
other embodiments of the present application will be de-
scribed below with reference to the accompanying draw-
ings. Figures 5-8 show operations of a cut-off mechanism
30 in the primary operation phase and the secondary
operation phase (including the first secondary operation
phase and the second secondary operation phase).
[0060] Similar to Figure 1, Figure 5 shows the cut-off
mechanism 30 located in an initial position, wherein both
the primary cutting portion 328 and the secondary cutting
portion 348 are located above the conductor 10, and the
primary cut-off mechanism 320 fits in the first section 242.
[0061] Similar to Figure 2, Figure 6 shows the primary
operation phase. After the actuation mechanism 40 re-
ceives an actuation signal, an explosive gas, for example,
is generated. The explosive gas acts on the top of the
primary cut-off mechanism 320, so as to push the primary
cut-off mechanism 320 to slide downwardly in the longi-
tudinal direction along the inner wall of the first section
242. Simultaneously, the primary cut-off mechanism 320
also slides downwardly in the longitudinal direction in the
sliding chamber 342 of the secondary cut-off mechanism
340. With the downward sliding of the primary cut-off
mechanism 320 in the longitudinal direction, the primary
cutting portion 328 of the primary cut-off mechanism 320
cuts off the conductor 10 at the primary cut-off point 110,
so as to form a breaking point.
[0062] Figure 7 shows the first secondary operation
phase. As the primary cut-off mechanism 320 continues
to slide downwardly in the longitudinal direction, the
flange 326 of the primary cut-off mechanism 320 contacts
with and abuts against the top or the shoulder 346 of the
secondary cut-off mechanism 340. With further sliding of
the primary cut-off mechanism 320, the secondary cut-
off mechanism 340 is driven by the flange 326 to slide
downward in the longitudinal direction as well. In the proc-
ess of downward sliding of the secondary cut-off mech-
anism 340, the first secondary cutting portion 348a of the
secondary cut-off mechanism 340 cuts off the conductor
10 at the first secondary cut-off point 110a, so as to form
another breaking point.
[0063] Figure 8 shows the second secondary opera-
tion phase. In the process that the secondary cut-off
mechanism 340 is driven by the primary cut-off mecha-
nism 320 to continue to slide downwardly, the second
secondary cutting portion 348b of the secondary cut-off
mechanism 340 cuts off the conductor 10 at the second
secondary cut-off point 110b, so as to form another
breaking point.
[0064] In some embodiments of the present applica-
tion, the housing 20 can further be provided with an ac-
commodation space 260, as shown in Figure 1. The ac-
commodation space 260 is used for receiving impurities
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such as debris cut from the conductor 10 by the cut-off
mechanism 30.
[0065] For low power applications, the aforementioned
three-cutouts circuit breaker 1, which has sufficient arc
extinguishing capacity, has already been able to satisfy
application requirements. For high power applications,
arc extinguishing requirements need to be further im-
proved. In this case, the circuit breaker 1 can be con-
nected in parallel with a fuse body 150 to strengthen arc
extinguishing capacity of the circuit breaker 1.
[0066] As shown in Figure 4, a fuse body 150 may be
connected in parallel across the primary cut-off point 110
of the conductor 10. When the primary cutting portion
328 cuts off the conductor 10 at the primary cut-off point
110, the circuit is still connected via the fuse body 150.
However, due to high current in the circuit, the fuse body
150 will fuse, to break off the circuit. Addition of the fuse
body 150 significantly improves the arc extinguishing ca-
pacity of the circuit breaker 1, such that the circuit breaker
1 can be applied in high power situations without risk.
[0067] Figures 4 and 9 show a fuse body 150 connect-
ed in parallel across the primary cut-off point 110, wherein
no secondary cut-off point is provided. As shown in Figure
10, a fuse body 150 is connected in parallel across the
primary cut-off point 110 and one secondary cut-off point
120, and such an arrangement can also improve arc ex-
tinguishing capacity of the circuit breaker 1 significantly.
Although now shown, it can be though of by a person
skilled in the art that the fuse body 150 can also be con-
nected in parallel in other positions, such as across the
primary cut-off point 110 and two secondary cut-off points
120, which can improve arc extinguishing capacity of the
circuit breaker 1 significantly as well.
[0068] Although exemplary embodiments of the
present application have already been described, those
skilled in the art should understand that the exemplary
embodiments of the present application can change and
be modified without departing from the scope and spirit
of the present application. Thus, all such changes and
modifications fall into the protection scope of the present
application defined in the claims. The present application
is defined by attached claims and equivalent substitution
of the claims.

Claims

1. A circuit breaker, comprising a cut-off mechanism
configured to cut off a conductor extending through
the circuit breaker, characterized in that, the cut-
off mechanism comprises a primary cut-off mecha-
nism and a secondary cut-off mechanism, and the
cut-off mechanism comprises a primary operation
phase in which the primary cut-off mechanism slides
along the secondary cut-off mechanism and a sec-
ondary operation phase in which the primary cut-off
mechanism drives the secondary cut-off mechanism
to move.

2. The circuit breaker according to claim 1, character-
ized in that, the secondary cut-off mechanism is pro-
vided with a sliding chamber, and in the primary op-
eration phase, the primary cut-off mechanism slides
in the sliding chamber.

3. The circuit breaker according to claim 1 or 2, char-
acterized in that, the primary cut-off mechanism is
provided with a sliding surface and the secondary
cut-off mechanism is provided with a sliding surface,
and in the primary operation phase, the sliding sur-
face of the primary cut-off mechanism slides along
the sliding surface of the secondary cut-off mecha-
nism.

4. The circuit breaker according to any one of preceding
claims, characterized in that, a direction in which
the primary cut-off mechanism slides along the sec-
ondary cut-mechanism is consistent with a direction
in which the primary cut-off mechanism drives the
secondary cut-off mechanism.

5. The circuit breaker according to any one of preceding
claims, characterized in that, one end of the prima-
ry cut-off mechanism is provided with a flange, and
one end of the secondary cut-off mechanism is pro-
vided with a shoulder, wherein in the secondary op-
eration phase, the flange abuts against and pushes
the shoulder so that the primary cut-off mechanism
drives the secondary cut-off mechanism.

6. The circuit breaker according to any one of preceding
claims, characterized in that, the primary cut-off
mechanism is provided with a primary cutting por-
tion, wherein in the primary operation phase, the pri-
mary cutting portion cuts off the conductor at a pri-
mary cut-off point of the conductor.

7. The circuit breaker according to claim 6, character-
ized in that, a fuse body is connected in parallel
across the primary cut-off point of the conductor.

8. The circuit breaker according to any one of preceding
claims, characterized in that, the secondary cut-off
mechanism is provided with a secondary cutting por-
tion, wherein in the secondary operation phase, the
secondary cutting portion cuts off the conductor at
secondary cut-off points of the conductor.

9. The circuit breaker according to any one of preceding
claims, characterized in that, the secondary oper-
ation phase includes a first secondary operation
phase and a second secondary operation phase,
and the secondary cut-off mechanism is provided
with a first secondary cutting portion and a second
secondary cutting portion, wherein in the first sec-
ondary operation phase, the first secondary cutting
portion cuts off the conductor at a first secondary

13 14 



EP 4 184 541 A1

9

5

10

15

20

25

30

35

40

45

50

55

cut-off point of the conductor, and in the second sec-
ondary operation phase, the second secondary cut-
ting portion cuts off the conductor at a second sec-
ondary cut-off point of the conductor.

10. The circuit breaker according to any one of preceding
claims, characterized in that, the circuit breaker
comprises a housing provided with an actuation cav-
ity and an operation cavity, wherein the conductor
extends through the operation cavity.

11. The circuit breaker according to claim 10, charac-
terized in that, the cut-off mechanism is accommo-
dated in the operation cavity, wherein the primary
cut-off mechanism and the secondary cut-off mech-
anism are located on the same side of the conductor.

12. The circuit breaker according to claim 10 or 11, char-
acterized in that, an actuation mechanism is ac-
commodated in the actuation cavity and configured
to generate a force applied to the primary cut-off
mechanism of the cut-off mechanism to push the pri-
mary cut-off mechanism to move in response to an
actuation signal.

13. The circuit breaker according to any one of claims
10-12, characterized in that, the operation cavity
comprises a first section and a second section,
wherein in the primary operation phase, the primary
cut-off mechanism slides along an inner wall of the
first section, and in the secondary operation phase,
the secondary cut-off mechanism slides along an in-
ner wall of the second section.

14. The circuit breaker according to claim 13, charac-
terized in that, a direction in which the primary cut-
off mechanism slides along the inner wall of the first
section is consistent with a direction in which the
secondary cut-off mechanism slides along the inner
wall of the second section.
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